ATSF- GC

MEMORANDUM FOR SEE DI STRI BUTI ON
SUBJECT: AN PSN- 11 Precision Lightweight GPS Receiver (PLGR) Wite Paper
1. Over the past several nobnths, USAFAS has received nunmerous inquiries

pertaining to the use of the PLGR for artillery positioning. The encl osed
white paper is furnished in response to these field inquiries.

2. The ANPSN- 11 is approved for the use of artillery positioning when users
are properly trained to use the PLGR in accordance with TM 11-5825-291-13
and the safety and training guidelines set forth in this white paper

3. POC at USAFAS is CWO3 Barnes or SFC Jones, Survey Branch, Gunnery
Department, DSN 639-2805/6616.

/1 Original Signed//

Encl TONEY STRI CKLI N
as Maj or General, USA
Conmandi ng

DI STRI BUTI ON

COVIVANDER

30TH FA REG MENT, FORT SILL, OK 73503-5600

USAFATC, FORT SILL, OK 73503-6200

1ST I NF DI VARTY, FORT RILEY, KS 66442-5000

1ST CAV DI VARTY, FORT HOOD, TX 76545-5103

1-82D FA, 1ST CAV DI VARTY, FORT HOOD, TX 76545-5126

2D ARMD DI VARTY, FORT HOOD, TX 76545-5000

4TH I NF DI VARTY, FORT CARSON, CO 80913-5501

10TH I NF DI VARTY, FORT DRUM NY 13602-5122

24TH I NF DI VARTY, FORT STEWART, GA 31314-5560

82D ABN DI VARTY, FORT BRAGG, NC 28307-5000

101ST AASLT DI VARTY, FORT CAMPBELL, KY 42223-5000

210TH FA BDE, FORT LEWS, WA 98433-5000

11D CORPS ARTI LLERY, FORT SILL, OK 73503-6000

17TH FA BDE, 111D ARMORED CORPS ARTI LLERY, FORT SILL, OK 73503-6010
75TH FA BDE, 111D ARMORED CORPS ARTI LLERY, FORT SILL, OK 73503-6015
212TH FA BDE, |11 D ARMORED CORPS ARTILLERY, FORT SILL, OK 73503-6009
214TH FA BDE, |11 D CORPS ARTILLERY, FORT SILL, OK 73503-6001

XVI 1 ABN CORPS ARTY, FORT BRAGG, NC 28307-5000

18TH FA BDE (ABN), FORT BRAGG, NC 28307-5000

42D FA BDE, FORT POLK, LA 71459-5000

V CORPS ARTILLERY, UNIT #25212, APO AE 09079-5000

1ST ARMD DI VARTY, UNIT #23705, APO AE 09034-2137

3D INF DI VARTY, UNIT #26223, APO AE 09139

( CONT)
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41ST FA BDE, UNIT #20206, APO AE 09089- 5000

4-11TH FA, 7TH I NF DI VARTY, FORT RI CHARDSON, AK 98749- 5000

25TH | NF DI VARTY (LT), SCHOFI ELD BARRACKS, HI 96857-5000

2D I NF DI VARTY, UNIT #15564, APO AP 96257- 0623

MARI NE CORPS ARTI LLERY DETACHVENT, FORT SILL, OK 73503- 5000

10TH MARI NE REG MENT, CAMP LEJEUNE, NC 28542

11TH MARI NE REG MENT, CAMP PENDLETON, CA 99205

12TH MARI NE REG MENT, FPO SAN FRANCI SCO 96602- 8659

14TH MARI NE REG MENT, NAS DALLAS, DALLAS, TX, 75211- 9508

| CORPS ARTY, 1543 SUNNYSI DE AVE, SALT LAKE CI TY, UT 84105- 1601

28TH | NF DI VARTY 1720 E CARCAS AVE, HERSHEY, PA 17033-1295

29TH | NF DI VARTY 5901 BEULAH ROAD, SANDSTON, VA 23150- 6112

34TH | NF DI VARTY 5500 85TH AVE NORTH, BROOKLYN PARK, MN 55443-1825

35TH I NF DI VARTY 1111 N SEVERANCE, HUTCHI NSON, KS 67501- 5833

38TH I NF DI VARTY 3912 W M NNESOTA ST, | NDI ANAPOLI'S, | N 46241- 4064

40TH | NF DI VARTY, 1300 FEDERAL AVE, LOS ANGELES, CA 90025- 3901

42D I NF DI VARTY, 13 FIRE TOWER ROAD, REHOBOTH, MA 02769- 2696

49TH ARMD DI VARTY, 4255 |H 35 NORTH, SAN ANTONI O, TX 78218- 1600

45TH FA BDE, 600 E. ELM ENID, OK 73701-3033

57TH FA BDE, 4108 N RI CHARD ST, M LWAUKEE, W 53212- 1055

113TH FA BDE, 110 FRANKLIN BLVD., GREENSBORO, NC 27401- 4606

115TH FA BDE, 550 Bl SHOP BLVD., CHEYENNE, WY 82009- 3320

135TH FA BDE, 100 W 9TH, SEDALIA, MO 65301- 5704

138TH FA BDE, 4301 Al RPORT RD, LEXI NGTON, KY 40513-5138

142D FA BDE, 3590 SOUTH SCHOOL STREET, FAYETTEVILLE, AR 72702- 8026

147TH FA BDE, 801 NATI ONAL GUARD DRI VE, SIOUX FALLS, SD 57107- 0288

151ST FA BDE, 395 N PI KE WEST, PO BOX 1028, SUMIER, SC 29151- 1028

153D FA BDE, 5425 E. McDOAELL STREET, PHOENI X, AZ 85008- 3495

169TH FA BDE, 55 S POTOVAC, AURORA, CO 80012- 1398

196TH FA BDE, 1801 HOLTZCLAW AVE, CHATTANOOGA, TN 37404- 4806

197TH FA BDE, 1059 CANAL STREET, MANCHESTER, NH 03101- 1295

631ST FA BDE, BOX 966, JACKSON AVE, GRENADA, MS 38902- 0966

HOW 1- 278TH ACR, 1721 W LAMAR ALEXANDER, MARYVILLE, TN 37801- 3764

HOW 2- 278TH ACR, 1856 RI DGE ROAD, SEVI ERVILLE, TN 37862-7110

HOW 3- 278TH ACR, 1685 MCM NNVI LLE HWY, SPARTA, TN 38583- 7704

428TH FA BDE, 3401 BOLAND DR, SOUTH BEND, | N 46628- 4398

479TH FA BDE, 7100 LEECH FARM RD, PI TTSBURGH, PA 15206- 1293

2D BDE (FA) OSUT, 220 GOULD ST, BEAK DAM W 53916- 1999

402D BDE (FA) TNG, GEORGE DENNI' S KEATHLY USAK CENTER, 900 NW CACHE
RD, LAWON, OK 73507-5405

402D TNG GP, GEORGE DENNI S KEATHLY USAK CENTER, 900 NW CACHE RD
LAWON, OK 73507- 5405

1- 89TH REGT, 5370 S 129TH EAST AVE, TULSA, OK 74134

2-89TH REGT, 2734 W 10TH ST, AMARILLO, TX 79102- 1102

3-89TH REGT, 1321 VALWOOD PARKWAY, SUI TE 600, CARROLLTON, TX 75006

4-89TH FA REGT, 2515 GRAVEL ST, FORT WORTH, TX 76118- 6904

5-89TH FA REGT, 3315 9TH ST, W CHI TA FALLS, TX 76309- 1799

OPERATI ONS, U.S. ARMY COMBI NED MANEUVER TRAI NI NG CENTER,
ATTN: AETTH OG (FI RE SLI PPORT SECTION), UNIT #09173, APO AE 09173
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SR FI RE SUPPORT COVBAT TRAI NI NG, ATTN: OPERATI ONS GROUP, NATI ONAL
TRAI NI NG CENTER, FORT |RW N, CA 92310

OPERATI ONS GROUP, U.S. ARMY JO NT READI NESS TRAI NI NG CENTER, ATTN: ATZL-JR
(FIRE SUPORT DIV), FORT POLK, LA 72149-5000



AN/ PSN- 11 PRECI SI ON LI GHTVEI GHT GPS RECEI VER ( PLGR)
USED FOR
ARTI LLERY PCSI TI ONI NG

1. PURPCSE. The purpose of this paper is to approve the Precision

Li ght wei ght GPS Receiver AN/PSN-11 (PLGR) as a nethod of determning

coordi nates and height for live firing artillery positions. Wen discussing
artillery-positioning data, three elenents are included. These elenents are
orientation, coordinates, and height. |[|f any of the three elenents are not
established accurately enough to nmeet current accuracy specifications, the
position is considered a hasty position. As a stand al one piece of equi pnent
the PLGR cannot establish azinuth, however, it can provide the coordi nates and
hei ght needed to initialize and update the Gun Laying Positioning System
(GLPS), and the MLRS's and Pal adin’s on board Inertial Navigation systens.

2. DI SCUSSI ON. This paper addresses the use of the AN PSN-11 GPS Recei ver.
Earlier nodels of GPS receivers such as the ANNPSN-8, 9, and 10 are not
addressed in this paper and therefore may not be used to determ ne position

| ocati on.

a. GPS AND PLGR. GPS is a space-based navi gation system which
provi des worl d-w de, continuous, all weather, three-dinensional position
informati on. The GPS system consists of three primary segnents. First, the
space segnent, which is the satellite constellation. The space segnent is
conplete, insuring world-w de coverage with a mninmum of four satellites in
view at all times. The PLGR nust be able to acquire at least four satellites
before a three-di nensional position can be determi ned. Second, the contro
segnment which consists of nmonitoring stations and master control stations
which are in place and operational. Third, the ground segnent which
enconpasses all user receivers. Currently, the primary receiver being issued
for ground forces is the ANNPSN-11 (PLGR). This PLGR can achieve the
accuraci es needed for cannon artillery as outlined in the current
St andardi zati on Agreements (STANAG and the artillery Position and Navigation
( POS/ NAV) pl an

b. GPS accuracy requirenents are expressed in terns of Probable Error
(PE), and Circular Error Probable (CEP). PE is a value which is exceeded as
often is it not, i.e. it has a 50 percent probability of occurrence. CEP is

the radius of a circle, centered about the true position, such that any
nmeasured or cal culated position has a 50 percent probability of lying within
that circle.

ACCURACY FOR THE PLGR I S:

Hori zont al : 10 nmeters Circular Error Probabl e (CEP)
Al titude: 10 nmeters Probable Error (PE)
C. ARTI LLERY POSI TI ONI NG REQUI REMENTS.  Current STANAGS stipul ate

t he standard position accuracy requirenents for cannon artillery, rockets, and
target acquisition assets. These are shown below in figure 1



HORIZONAL | VERTICAL | DIRECTION
POSITION (M)|POSITION (M) (MILS)
CEP PE PE
SYSTEM (50%) (50%) (50%)
105T How 17.5 10 0.4
155T How 17.5 10 0.4
155SP How 17.5 10 0.4
MLRS 8 3.6 1
BFIST/Striker 30 20 2
Q-36 10 10 0.4
Q-37/Q-47 10 10 0.4
Q-25A/Q-58 43.7 10 3
MMS 114 10 9
Figure 1
d. SURVEY vs. PLGR. The Positioning Azinuth Determ ning System

(PADS) has been the mainstay of field artillery survey for the last 15 years,
however, due to its age the PADS has becone difficult and expensive to

mai ntain. Therefore, PLGR nerged with inertial navigation systens have been
fielded to provide alternatives for commanders in the event that their survey
assets are unavail able. These systens can be used to provide positioning and
orientation and are designed to conpl ement one another, not just when survey
assets are unavailable. There are different accuracies associated with Survey
Control Points (SCPs) for MRS and required accuracies for firing. Based on
both system accuraci es of PADS and PLGR and the required accuracies
establ i shed position control at SCPs and Firing Points (FPs), the PADS is
currently the only means to establish position control at SCPs. The PLGR can
be used to establish position control if the data is entered during an update
at the FP from which the [auncher will fire. Wth all other weapon systens it
is up to the Conmander as to determ ne which systemto use based on METT-T.
The foll owi ng systems are authorized for use:

(1)  MODULAR AZI MUTH POSI TI ONI NG SYSTEM ( MAPS) & HYBRI D ( MAPS/ H)
(2)  POSI TION AND AZI MUTH DETERM NI NG SYSTEM ( PADS)

(3)  PRECI SI ON LI GHTWEI GHT GPS RECEI VER ( PLGR)

(4) | MPROVED STABI LI ZATI ON REFERENCE PACKAGE (| SRP)

(5)  GUN LAYI NG AND POSI TI ONI NG SYSTEM ( GLPS)

(6)  POSI TI ONI NG AND NAVI GATI ON UNI T ( PNU)

(7) BFI ST/ STRI KER EQUI PMENT M SSI ON PACKAGE ( EMP)



3. SAFETY AND TRAINING. As with all artillery procedures, safety and
proper checks are a critical issue. The follow ng checks and safety procedures
must be used with the PLGR

VWARNI NG

Azimuth determined with the PLGR is for navigation only. The PLGR
azimuth is not accurate enough for artillery orientation and should never be
used for this purpose. Observations at Fort Sill denonstrated azinmuth
i naccuracies that were very erratic. Azimuth errors ranging fromO0.7 mls to
50 mils have occurred.

a. Verify PLGR setup.

(1) Crypto. The proper crypto keys nmust be | oaded before
the PLGR wil|l function using the Precise Positioning System (PPS). Recently
the President ordered that Selective Availability (SA) be turned off. The
rationale was to inprove the accuracy available to civil users. This benefits
many comrerci al GPS applications, including air, road, marine and rai
navi gati on, tel ecomunications, and emergency responses. Note that these are
all peacetine activities. Second, and nore inportant to the mlitary user
the President’s statenent nmade clear that the Departnment of Defense retains
the ability to selectively deny GPS signals on a regional basis when our
nati onal security is threatened. This neans it is nmore critical than ever
that mlitary users only operate with PPS-rated receivers capable of operating
under intentional signal degradation and other fornms of hostile interference.
So while the President’s policy change inproves the efficiency of conmercia
GPS, it does not mean that military users can use comercial GPS systens,
whi ch do not operate with a crypto fill.

(2) Datum Map datum shoul d be the sane as the
operational datum If not, significant position errors relative to the
operational data are possible.

(3) Coordinates. The UTM coordinate format will normally
be the preferred selection since UTMis used by survey and nost fire contro
syst ens.

(4) Elevation. Mean sea level is the normal selection.
Most military maps refer elevation to nmean sea level. Elevation hold node is
used to increase the accuracy of the PLGR when elevation is poor, such as:

(a) Wen only three satellites are available due to
poor satellite geonetry, reduced satellite availability, or line of site
bl ockage of satellite signals due to terrain, vegetation, buildings, vehicles,
or other obstructions.

(b) When at least four satellites are avail abl e but
poor geonetry exists. For nore information on elevation hold node see TM 11-
5825-291-13.

(5) Units of neasurenent. Meters are the norna
selection. Mst mlitary maps refer to distance and el evation in neters.

b. Figure of Merit (FOM. FOMis accuracy estimation displayed by
the PLGR, which ranges fromone through nine. A FOM 1l is the best accuracy




estimation displayed by the system \hen artillery positions are determ ned,
only coordi nates obtai ned when FOM 1 is displayed will be considered for use.

c. Mode of Operation. The PLCGR offers Fix, Continuous, Averaging,
and several other nodes of operation. The averagi ng node yields the npst
accurate data and is the only nethod to be used when determ ning a position
for indirect fire weapons. The PLGR should achieve a m ni num amunt of
averaging hits of 200 before the location and elevation froma PLGR is
accepted. In this node the receiver nmust not be noved.

d. Verify Position. Position verification to check for unacceptable
errors nust always be done prior to firing. The follow ng are possible
met hods to the verification requirenent:

(1) Use a two-person check on the PLGR data by using two
different PLGRs to i ndependently determi ne the position data.

(2) Use resection or graphic resection if identifiable
poi nts are visible.

(3) Inidentifiable terrain, a nmap spot is the m ninum
acceptabl e verification and should be conducted along with all other neans of

verification.

e. Verify Satellite Signal Strength. On the fourth page of the
Status screen validate the satellite signal strength to ensure that it is
between 25 to 50 dB. The Fort Sill Survey Branch has dempnstrated that the
PLGR can take several minutes while it is being jamed before the FOM val ue
drops below 1. During that time bad position data may be recei ved.




